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1 Introduction

During RAN#56, it was approved to open the work on the legacy UEs mobility feature [1]: 
“Legacy UE mobility

If necessary, stage 2 specification work in TS 25.467 based on solutions described in TR 37.803.

If commonly agreed, Stage 3 work may be performed as well for handover to open and hybrid HNB case by specifying the HNB-GW based disambiguation, which is using the UE Uplink detection with delta Observed Time Difference information filtering.”
The solutions of PSC disambiguation to support the legacy UE handover to hybrid/open cells have been analyzed during the Study Item (SI) phase, the following conclusions were reached for PSC disambiguation in [2]:

“All the solutions in clause 6.1.3 are agreed to be feasible, unsolved FFSs are not regarded as showstoppers.


It is commonly understood that any of those options are not suitable for closed cells.
It is also commonly understood that options 1a, 1b and 1c would require modification of UTRAN interface signalling specifications.


Solution 2c is feasible without standardization changes if OTD signatures can be maintainted up to date. Otherwise, handover failures may occur.


It is commonly acknowledged that there is a tradeoff between handover failure and solution complexity.”
There were several documents proposed in RAN3#77bis [3], but there is still no conclusion on this after the discussion. This document gives further discussions on the proposed solutions and gives the proposals for further standardization work. 
2 Discussion
Solution 2c

It is a common understanding that solution 2c doesn’t require standardisation changes if OTD signatures can be maintained up to date. If OTD cannot be maintained, handover failure may occur. This also means that solution 2c may not be applicable when the OTD signature maintenance is not ensured. There is no synchronization requirement today between a HNB and a normal NodeB. As a direct consequence,  the timing between HNB and macro cell is always drifting and especially for the inter-frequency case, the OTD signature is limited compared to the intra-frequency case. The OTD signature maintenance requires some synchronization requirements (in other words, standards impacts) to be achievable.  Regarding the OTD signature update between macro and HNB cells for every HNB to Macro handover, it may not help because there is no source cell identity information in either the RRC container or source RNC to target RNC transparent container, and the target cannot update the signature via the measurement report information due to PSC confusion. And this update cannot cover other cases including: the OTD signature collision due to being allocated by the HNB, HNB powering on, inbound handover happening before a successful outbound handover etc.  The synchronization requirements in these cases should be managed by implementation as claimed by solution 2c proponents. Thus, it is proposed to keep the common consensus on solution 2c as an implementation choice, and the OTD maintenance should be resolved by operator and vendor during the deployment.
Proposal 1: It is proposed to keep the common consensus on solution 2c as an implementation choice, and the OTD maintenance should be resolved by operator and vendor during the deployment. 
Solution 1c

Regarding the PSC disambiguation at the HNB-GW, solution 1c combines the benefit of solution 1a and 1b.  The dependency on the precision (OTD information becomes less and there seldomly will be a need to use both the UL detection procedure along with the (OTD filtering. 
The solution 1c has,

· Minimum impacts on current Macro RNC,
·  no dependency on the UEs release,  
· no requirement either on the synchronization between HNBs and Macro,
· no requirement either on the synchronization between HNBs.
Except for an update to the OTD signature via outbound handover, the HNB could periodically report its relative OTD information with neighbour HNB cells to HNB GW.  Since there is no PSC confusion from HNB point of view, the HNB could easily get this information from normal UE measurements. Then the HNB-GW will have the OTD information up to date in most cases. If the OTD signatures of any two HNB are close, HNB GW could use the UL detection procedure after OTD filtering, to resolve any remaining ambiguity. 
Regarding the concerns raised for UL detection in [3], the UL detection is using the same mechanism as the uplink synchronization mechanism, which is commonly used in Macro network. Though the handover decision is made by the DL channel quality, the PSC multiplexing cells should have some geographical distance to avoid PSC collision, then the target cell can easily be selected based on the UL SIR.  There are more than ten million UL PSC available (0..224-1) in UMTS system, and the UL PSC is not likely to happen. Once it happens, the system will not work.
In vast majority of deployment cases, HNB OTD signatures are unique in the Macro cell vicinity. Even when the OTD with respect to the macro cell are not unique, the target cell could be disambiguated by measuring the quality of the uplink signalling of UE. 
According to all the benefits of the PSC disambiguation at the HNB-GW, it is proposed to select solution 1c for further standardization in R11.
Proposal2: It is proposed to select solution 1c, PSC disambiguation at the HNB-GW, for further standardization in Rel-11. 
3 Conclusion and Proposal

In this contribution, it is further analyzed the outcome in [2], and proposed RAN3 to discuss and agree following proposals:
Proposal 1: It is proposed to agree that solution 2c is an implementation option for PSC disambiguation, and the OTD maintenance should be resolved by operator and vendor during the deployment.
Proposal2: It is proposed to select solution 1c, PSC disambiguation at the HNB-GW, for further standardization in Rel-11. 
While solution 1c may not guarantee disambiguation in every case, it will for the vast majority of cases and thus significantly improves this identification problem compared to the current state.      
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